Unusual clinical course Background:
Background
Mixed cryoglobulinemia (MC) type II is characterized by the formation of cold-precipitate immune complexes composed of monoclonal IgM and polyclonal IgG [1] . It is frequently associated with chronic hepatitis C virus (HCV) infection [2] . Clinical presentation of this syndrome includes purpura, arthralgia, and weakness and is often associated with extra-hepatic involvement such as neuropathy, vasculitis, and glomerulonephritis [3] . This wide range of clinical presentation can make diagnosis difficult, especially in elderly patients with several comorbidities [4, 5] . We report the case of a neurological manifestation of MC type II in a woman affected by undiagnosed chronic HCV.
The aim of this case report is to emphasize the diagnostic role of cryoglobulins laboratory testing in the early management of elderly patients with sudden onset of coma and positive antibodies against HCV.
Case Report
A 70-year-old woman with a history of arterial hypertension and dyslipidemia was admitted to the Emergency Department because she suddenly became drowsy and did not respond to verbal commands. The patient lived with her daughter, who noticed the sudden worsening of her mother's health condition. Approximately 2 weeks before, the patient complained of bilateral hand and foot pain.
At first examination the patient was unconscious, her speech was incomprehensible, and she had a Glasgow coma scale (GCS) score of 6 points. The initial differential diagnosis included hemorrhagic stroke, transient ischemic attack or ischemic stroke, and metabolic coma. Laboratory testing showed normal complete blood count, normal sodium and potassium level, normal glycemia, normal ammonia blood level, normal blood urea nitrogen, and elevated aspartate transaminase (151 U/l). A head CT did not show any important pathology. After Emergency Department protocol procedures, the patient was admitted to the geriatric ward.
Twenty-four hours after admission to the geriatric ward, the patient presented fever up to 39.3°C, leucocytosis with fluctuation of white blood cell count (WBC) (10.8-20×10000/µL) and platelets count (100000-674000/µL) associated with normocytic anemia (hemoglobin 11.2 g/dl), low fibrinogen level (100 mg/dl), and normal C reactive protein (CRP) (3.3 mg/dl). Empiric antibiotic therapy was started.
Chest radiography did not show any pathology. The microbiological blood exam for septicemia and urine culture exam did not show the presence of pathogenic microorganisms. Abdominal ultrasound imaging showed moderate liver steatosis without evidence of cirrhosis or focal hepatic lesions.
She was referred to the Neurology Unit with a suspected diagnosis of encephalitis. Cerebral MRI (Figure 1) showed an increased subarachnoid space volume without increased ventricular volume. It was followed by a lumbar puncture that showed normal cerebrospinal fluid, which excluded the diagnosis of encephalitis. An electroencephalogram (Figure 2 ) showed severe metabolic encephalopathy. There was a low complement level (C4) (0.04 g/dl, compared to normal range of 0.10-0.40 g/dl) and anti-nuclear antibodies (ANA) were negative. Rheumatoid factor was elevated (409 U/l, compared to normal range of 0-15 U/l). A protein electrophoresis was requested and showed the presence of monoclonal proteins IgM/k and IgG/k. Bone marrow aspiration was performed, excluding the diagnosis of multiple myeloma. The patient tested positive for antibodies against HCV and the diagnosis of hepatitis was confirmed by the presence of HCV-RNA. Her daughter did not recall any risk factors for HCV infection.
The peripheral smear performed at 37°C showed normal WBC. Cryoglobulins tested several times were positive, presenting a cryocrit of 15%. According to the cryoglobulins test result and the presence of HCV-RNA and HCV antibodies, we excluded other diagnoses (encephalitis, multiple myeloma, or autoimmune connective tissue disease) and made a diagnosis of MC related to HCV infection. Because of advanced age and her critical general conditions, treatment with interferon 2 and ribavirin was considered inappropriate. Treatment with plasmapheresis was started and after several therapeutical cycles the patient recovered consciousness. Her general conditions improved and laboratory findings (checked several times) were within normal values.
Discussion
Chronic HCV infection is the most common cause of MC. In fact, about 80% of patients with diagnosis of MC are HCVpositive. Importantly, the majority of HCV-positive patients are asymptomatic and MC is detectable in only about 30% of them. In addition to HCV infection, other main causes of MC are B-cell lymphoma, multiple myeloma, HBV, HIV, systemic lupus erythematosus, and rheumatoid arthritis [6] . About 10% of cases are regarded as idiopathic. The clinical presentation of MC is associated with fatigue, fever >38°C, fibromyalgia, arthralgia, arthritis, purpura, Raynaud's phenomenon, and skin ulcer. Kidney, liver, and peripheral nervous system involvement is also common [7] . The involvement of the peripheral nervous system is almost always present and is the first clinical sign [8] . In most of the cases, MC is suspected when HCV-positive patients show loss of strength, pain, pruritus, and paresthesias. Less frequent is central nervous system (CNS) involvement, usually characterized by dysarthria, hemiplegia, confusional state, cognitive impairment, and altered consciousness. In the literature, a few cases of MC related to HCV are described, but never in patients with undiagnosed hepatitis [9] [10] [11] . The laboratory findings in MC are characterized by reduced serum C4, positive serum RF, positive serum M component, false leucocytosis, and normal PCR value. The detection of serum cryoglobulins is essential for diagnosis. The pathogenic mechanisms include the effects of circulating cryoglobulins, binding of large immune IgG and IgM complexes in the endothelial cell receptors following vascular deposition, causing inflammation and occlusion of small or medium-sized blood vessels.
The clinical presentation of our patient was characterized by altered consciousness (GCS of 6 points), fever, leucocytosis with normal PCR value associated with positive HCV markers and serum cryoglobulins, which led us to the diagnosis of MC related to chronic HCV. Important differential diagnoses, such as hemorrhagic ictus, metabolic coma, or myeloma multiple or encephalitis were previously excluded.
The peculiar characteristic of our clinical report is the unusual onset of cryoglobulinemia with presence of CNS symptoms without any common dermatological lesions such as purpura or pruritus. In emergency departments, many patients present with cognitive disorders or coma, but most of these cases are related to neurological disease, injuries, or metabolic disorders. The pathogenesis of this severe manifestation could be due to completely different mechanisms, such as ischemic, hemorrhagic, metabolic, or degenerative disorders. It is still not clear why our patient presented only CNS manifestation without any other systemic symptoms, but the efficacy of plasmapheresis, which resulted in normalization of health conditions, supports the hypothesis that the coma was related to cryoglobulins. Plasmapheresis removes the immunoglobulin complexes from the circulation, interrupting the immune-complex pathogenesis [12] . The quality and quantity of cryoglobulins modification induced by plasmapheresis could explain the rapid improvement in our patient's clinical condition. From the present therapeutical guidelines in patients with mild-moderate disease activity, the combination of ribavirin with pegylated INFa is recommended. Patients presenting with severe clinical status require aggressive treatment. The use of plasmapheresis and/or corticosteroids is associated with a good outcome [13] . 
